Opportunistic infections by Candida spp. and other yeasts are one of the major causes of complications in compromised patients, particularly in those who are immunosuppressed.
Proper diagnosis of such infections requires prompt isolation and identification of the etiological agents in clinical materials. Because early administration of antifungal therapy is essential to survival of the superinfected compromised host, speed and accuracy in diagnosis are important. Traditionally, morphological and physiological tests, such as those of Wickerham, are used to reliably identify the Candida spp. (1, 13, 14, 21) . These procedures are relatively time consuming for routine use, in some cases requiring approximately 1 month to carry out. During the past few years, there has been an increased interest in the development of methods for rapidly and specifically identifying the medically important yeasts. This widespread interest has resulted in the development of several commercial products and their adoption for routine use in the diagnostic laboratory.
The majority of the commercial kits currently available are basically miniaturized carbohydrate assimilation tests in a convenient plate or strip form (3-5, 10, 12) . In some kits, additional biochemical tests are also included. In general, miniaturized tests enable assimilation reactions to be read in 3 to 5 days in comparison to a miniimumn of 5 to 14 days with more conventional methods.The proper interpretation ofthe results of carbohydrate assimilation tests also requires supportive data on the morphology of the yeast isolate. Generally, the combined data permit identification of a culture in 3 to 6 days.
Tsuchiya et al. (17, 18) successfully produced and applied monospecific agglutinins for identifying the members of the genus Candida (17, 18) and proposed a classification scheme for the medically important yeasts on the basis of their antigenic structures (19, 20) . These workers also showed that serological tests could be employed for rapidly identifying yeasts. They recommended the use of such reagents in a slide agglutination test. Sweet and Kaufinan (15) attempted to utilize Tsuchiya's scheme to identify the medically important Candida spp. They produced six factor sera that proved useful in a slide agglutination test. These six sera permitted the specific identification of Candida guilliermondii, Candida krussei, Candida parapsilosis, and Candida pseudotropicalis in 3 h, but they could not Candida Check identification system. This system is designed to identify eight medically important species of Candida. The kit consists of 10 factor sera, sucrose disks, and sucrose strips. The 10 factor sera were produced from rabbit immunoglobulin G serum fractions by the method described by Fukazawa et al. (6) . Adsorptions were performed by the methods of Tsuchiya et al. (17, 18) .
Procedure for serological identification by Candida Check kit. All cultures were subcultured on Sabouraud dextrose agar containing 2.0% dextrose, 0.5% yeast extract, 1.0% peptone (Difco Laboratories, Detroit, Mich.), and 1.5% agar and were incubated at 270C for 48 h. They were then checked for purity and suspended in saline to give a concentration of 2 x 108 cells/ml. For slide agglutination tests, slides (50 by 75 mm) marked with 12 circles were used. Approximately 0.05 ml of each of the 10 factor sera and control physiological saline was added respectively to the circles on the slides, and approximately 0.05 ml of a cell suspension was then added to each of them. The reactants were mixed on a platform rotary shaker (A. H. Thomas Co., Philadelphia, Pa.) at 125 ±25 rpm/ min for 2 to 3 min. The agglutination reaction with each factor serum was recorded, and the unknown isolate was identified on the basis of the agglutination patterns developed after being tested with all the factor sera (Table 1 ). An Conventional biochemical and morphological studies. Cultures were examined for their morphological characteristics after growth on cornmeal-Tween 80 agar incubated at 25°C for 2 to 3 days in the dark. The biochemical studies were performed as described by Ahearn (1) .
RESULTS
Results of the identification of the 120 isolates by the three systems are shown in Table 2 (Table 2) .
In the second part of Table 2 , isolates belonging to species of the genera Cryptococcus, Geotrichum, Rhodotorula, and Trichosporon were identified by the Candida Check system as "not Candida sp." since the kit was not designed to identify species of genera other than Candida. C. guilliermondii 8 8 8 C. parapsilosis 17 17 17 C. krusei 10 10 10 C. pseudotropicalis 5 5 5 C. glabrata 6 6 6 Other yeastsa 4 and also showed weak reactions with factor sera 5, 6, 13, and 13b. This pattern, however, did not fit the description for any of the medically important Candida spp. studied. This false-positive result could possibly have been avoided had the yeast morphology been more carefully studied.
The API 20C system correctly identified 26 (93%) of the 28 isolates. The C. lusitaniae and Pichia sp. isolates each gave assimilation profiles that could not be accounted for in the profile index. By their morphology, these isolates were identified as Candida sp. (Table 2 ).
When the results of the two sections in Table   2 were considered together, it was evident that 94% of the isolates had been identified correctly by the Iatron Candida Check system, and 95% of the isolates were identified accurately by the API 20C. The sensitivity and specificity of each method were calculated by the method of Galen and Gambino (7) . When the conventional Wickerham method was considered 100% sensitive, the percent sensitivity obtained for the API and Candida Check methods was 95%. When the conventional method was considered 100% specific, the Candida Check and API 20C systems were found to be 90 and 93% specific, respectively.
Because of the problems encountered in identifying C. lusitaniae and the sucrose-negative atypical C. tropicalis isolates, additional isolates of these species were obtained from D. G. Ahearn to ascertain their assimilation profiles with the API 20C system and also to determine their reactivity and agglutination pattern with the Candida Check system.
We included Centraalbureau voor Schimmelcultures (CBS) type culture 4413 in our studies with five isolates of C. lusitaniae and six isolates of sucrose-negative C. tropicalis. The C. lusitaniae isolates were all identified as C. albicans type A by the Candida Check system. With the API 20C kit, these five C. lusitaniae isolates yielded an assimilation profile identical to that of C. tropicalis (profile 6 556 371), assimilating glucose, glycerol, 2-keto-D-gluconate, xylose, adonitol, galactose, sorbitol, methyl-D-glucoside, N-acetyl-D-glucosamine, cellobiose, mal-tose, saccharose, trehalose, and melezitose. The morphology of the five isolates varied considerably from that of C. tropicalis, especially the blastospores which were bent and curved. Of the six sucrose fermentation-negative C. tropicalis, five were identified as C. albicans type A, and one was identified as C. tropicalis by the Candida Check system. By the API 20C system, two of the six isolates were properly identified as C. tropicalis (profile 6 556 371). The profiles of the remaining four isolates could not be properly identified with the API profile index (two with profile 2 552 150 and two with profile 2 552 140). (16) and Kanno and Suzuki (11) , who independently reported the serological test kit to have an accuracy of 96 and 89%, respectively. Both groups of workers noted that spontaneous agglutination posed difficulties in identifying some isolates. In the present study, 8 (10%) of the 82 Candida spp. isolates studied showed spontaneous agglutination reactions. These isolates were accurately identified, however, by the slide agglutination test, after heating the culture suspension at 1000C for 2 h and removing the large clumps. Antigenic diversity proved no problem if one strictly followed the agglutination patterns provided with the kit. Certain yeasts such as Hansenula spp., Kloeckera spp., Pichia spp., and Saccharomyces spp. may also react with factor serum 1. These yeasts are not as common as the Candida spp. in clinical materials. Should they be encountered, however, their differentiation from Candida spp. by further morphological studies is necessary to avoid misleading serological reactions such as were noted with the Pichia sp. in this study ( Table 2) .
One of the major problems with both kits was their failure to properly identify the sucrosenonfermenting C. tropicalis isolates (2) . Of six such atypical isolates studied, only one was correctly identified by the Candida Check method, and two were correctly identified by the API Preliminary studies with C. albicans type A, atypical sucrose-negative C. tropicalis (variant 446), and C. lusitaniae (CBS 4413) antigens and rabbit antisera indicate that these yeasts share antigens 1, 4, 5, and 6. Further adsorption studies indicate that antigenically the atypical C. tropicalis isolates are closely related to one another, and that C. albicans and C. lusitaniae are also so related, with C. albicans being more complex.
It is apparent from our data that any yeast isolate which is identified as C. albicans serotype A by the Candida Check method must be studied further to distinguish it from the sucrose-negative C. tropicalis or C. lusitaniae which may be similarly antigenically characterized. It is also clear that with the present API data base, the two species mentioned above cannot be differentiated. Undoubtedly, the API data base must continue to expand so that yeast species such as those discussed above can be accurately identified. The advantage of using the Candida Check system is that it offers speedy and accurate identification of 95% of the isolates belonging to eight medically important Candida spp. Thus, those yeasts which are the most frequent causes of candidiasis will be reliably identified. The data base of the Candida Check system, like that of the API 20C kit, must be expanded to enable the accurate recognition of the atypical isolates of C. tropicalis and other opportunistic yeasts.
